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(54) LIFTING MECHANISM AND ROBOT

(57)  The present disclosure relates to a lifting me-
chanism and a robot. The lifting mechanism comprises a
fixed structure, a first lifting structure, a second lifting
structure, a driving structure and a synchronization as-
sembly. The first lifting structure is connected to the fixed 53~
structure movably in an up-down direction so as to extend /
upwards from the fixed structure, and the second lifting D
structure can move up and down relative to the first lifting hﬁ‘
structure. The driving structure is used for driving the first -
lifting structure to move up and down relative to the fixed
structure, and the synchronization assembly comprises a
first synchronization wheel and a synchronization mem- 5
ber, the first synchronization wheel being rotatably ar-

ranged at the upper end of the first lifting structure, and 22— |21
the synchronization member being wound on the first
synchronization wheel and being provided with a first
connecting part and a second connecting part which
are located on the two sides of the first synchronization
wheel respectively. The first connecting part is fixed to the
fixed structure, and the second connecting part is fixed to
the second lifting structure, so that the synchronization
member can drive the second lifting structure to move up
and down relative to the first lifting structure when the first
lifting structure moves up and down relative to the fixed
structure.
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Description

[0001] The present disclosure is based on and claims
priority to Chinese Application for Invention No.
202211600421.9, filed on December 13, 2022, the dis-
closure of which is incorporated by reference herein in its
entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
lifting mechanisms, and in particular, to a lifting mechan-
ism and a robot.

BACKGROUND

[0003] There is an image acquisition device arranged
inside a robot for checking an external device , and the
image acquisition device is mounted on a lifting mechan-
ism so as to be able to move up and down.

SUMMARY

[0004] An object of the present disclosure is to provide
a lifting mechanism and a robot.

[0005] In a first aspect of some embodiments of the
present disclosure, a lifting mechanism is provided, in-
cluding:

a fixed structure;

a first lifting structure, connected to the fixed struc-
ture movably in an up-and-down direction so as to be
able to extend upward out of the fixed structure;

a second lifting structure, configured to be capable of
moving up and down relative to the first lifting struc-
ture;

a driving structure, configured to drive the first lifting
structure to move up and down relative to the fixed
structure; and

a synchronization assembly, including a first syn-
chronization wheel and a synchronization member,
wherein the first synchronization wheel is rotatably
disposed at an upper end of the first lifting structure,
the synchronization member is wound around the
first synchronization wheel, the synchronization
member has a first connecting portion and a second
connecting portion which are located on two sides of
the first synchronization wheel respectively, the first
connecting portion is fixed to the fixed structure, and
the second connecting portion is fixed to the second
lifting structure, so that the synchronization member
is able to cause the second lifting structure to move
up and down relative to the first lifting structure when
the first lifting structure moves up and down relative
to the fixed structure.

[0006] In some embodiments, the synchronization as-
sembly further includes a second synchronization wheel,
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the second synchronization wheel is rotatably disposed
at a lower end of the first lifting structure, the synchroni-
zation member is formed in a ring shape and wound
around the second synchronization wheel, the driving
structure is fixed to the first lifting structure, and the
driving structure is connected to the first synchronization
wheel or the second synchronization wheel, and config-
ured todrive the first synchronization wheel or the second
synchronization wheel to rotate.

[0007] In some embodiments, a distance between the
first connecting portion and the first synchronization
wheel is the same as a distance between the second
connecting portion and the second synchronization
wheel.

[0008] In some embodiments, the first lifting structure
has a maximum extended position and a maximum re-
tracted position, at the maximum extended position, the
first connecting portion is close to the second synchro-
nization wheel and the second connecting portion is
close to the first synchronization wheel, and at the max-
imum retracted position, the first connecting portion is
close to the first synchronization wheel and the second
connecting portionis close to the second synchronization
wheel.

[0009] In some embodiments, the driving structure
includes a motor, and an output shaft of the motor is
perpendicular to the up-and-down direction, and the out-
put shaft of the motor is connected to the first synchro-
nization wheel or the second synchronization wheel; or,
the driving structure includes a motor, a firstbevel gear, a
second bevel gear and a transmission shaft, an output
shaft of the motor extends in the up-and-down direction, a
rotation axis of the first bevel gear extends in the up-and-
down direction, a rotation axis of the second bevel gear is
perpendicular to the rotation axis of the first bevel gear,
the output shaft of the motoris connected to the first bevel
gear, the first bevel gear is engaged with the second
bevel gear, and the second bevel gear is connected to
the first synchronization wheel or the second synchroni-
zation wheel via the transmission shaft.

[0010] In some embodiments, the synchronization
member is a synchronization belt, the first synchroniza-
tion wheel is a first synchronization pulley, and the sec-
ond synchronization wheel is a second synchronization
pulley; or,

the synchronization member is a synchronization chain,
the first synchronization wheel is a first synchronization
sprocket, and the second synchronization wheel is a
second synchronization sprocket.

[0011] Insome embodiments, the fixed structure has a
first chute portion with an opening facing the first lifting
structure, a side of the first lifting structure close to the
fixed structure is formed with a first slide rail portion
extending in the up-and-down direction, the first slide rail
portion is in sliding fit with the first chute portion, and the
first connecting portion is located in the first chute portion
and fixed to the first chute portion;

the second lifting structure has a second chute portion
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with an opening facing the first lifting structure, a side of
the first lifting structure close to the second lifting struc-
ture is formed with a second slide rail portion extending in
the up-and-down direction, the second slide rail portion is
in sliding fit with the second chute portion, and the second
connecting portion is located in the second chute portion
and fixed to the second chute portion.

[0012] In some embodiments, the first connecting por-
tion is adhered to the first chute portion, and the second
connecting portion is adhered to the second chute por-
tion.

[0013] In some embodiments, the lifting mechanism
furtherincludes afirst pressing plate, atleast a part of the
first pressing plate is located in the first chute portion and
configured to press the first connecting portion againstan
inner wall of the first chute portion;

the lifting mechanism further includes a second pressing
plate, at least a part of the second pressing plate is
located in the second chute portion and configured to
press the second connecting portion againstaninnerwall
of the second chute portion.

[0014] In some embodiments, the first lifting structure
is provided with a limiting structure, the limiting structure
protrudes outward from the first slide rail portion and the
second slide rail portion, the limiting structure is arranged
close to a lower end of the first lifting structure, and the
limiting structure can block at a lower end of the first chute
portion in a process of the first lifting structure moving
upward, and block at a lower end of the second chute
portion in a process of the first lifting structure moving
downward.

[0015] Inasecond aspectof some embodiments of the
present disclosure, a robot is provided, including an
image acquisition device and the lifting mechanism de-
scribed above, wherein the image acquisition device is
mounted on the second lifting structure of the lifting
mechanism.

[0016] Other features and advantages of the present
disclosure will be described in detail in the following
Detailed Description section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The drawings are used to provide a further
understanding of the present disclosure, and constitute
a part of the specification, and are used to explain the
present disclosure together with the following specific
embodiments, but do not constitute a limitation to the
present disclosure. In the drawings:

FIG. 1 is a perspective view of a lifting mechanism
provided by an exemplary embodiment of the pre-
sent disclosure, where a first lifting structure is in a
maximum retracted position;

FIG. 2 is a perspective view of a lifting mechanism
provided by an exemplary embodiment of the pre-
sent disclosure, where a first lifting structure is in a
maximum extended position;
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FIG. 3 is a side view of a lifting mechanism provided
by an exemplary embodiment of the present disclo-
sure, where a first lifting structure is in a maximum
retracted position;

FIG. 4 is a front view of a lifting mechanism provided
by an exemplary embodiment of the present disclo-
sure, where a first lifting structure is in a maximum
retracted position, and a local structure of the lifting
mechanism is sectioned to show a motor;

FIG. 5is a sectional view after sectioning along "A-A"
in FIG. 4; and

FIG. 6 is a sectional view after sectioning along "B-B"
in FIG. 4.

Reference Signs

[0018] 100-lifting mechanism; 1-fixed structure; 11-
first chute portion; 2-first lifting structure; 21-first slide
rail portion; 22-second slide rail portion; 23-limiting struc-
ture; 3-second lifting structure; 31-second chute portion;
4-driving structure; 41-motor; 42-transmission shaft; 43-
motor mounting bracket; 5-synchronization assembly;
50-synchronization member; 51-first connecting portion;
52-second connecting portion; 53-first synchronization
wheel; 54-second synchronization wheel; 61-first press-
ing plate; 62-second pressing plate.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] Specific implementations of the present disclo-
sure will be described in detail below with reference to the
drawings. It should be understood that the specific im-
plementations described here are only for illustrating and
explaining the presentdisclosure, and are notintended to
limit the present disclosure.

[0020] Inthe presentdisclosure, unless otherwise sta-
ted, the orientation words used, such as "up and down",
refer to up and down of the lifting mechanismin use state,
referring to up and down as shown in FIGS. 1-6, and
"inside and outside" refer to inside and outside of con-
tours of related components. In addition, it should be
noted that the terms used, such as "first" and "second",
are used to distinguish one element from another, without
involving order and importance. In addition, in the de-
scription with reference to the drawings, the same symbol
in different drawings represents the same element.
[0021] Animage acquisition device is arranged inside
a robot for checking an external device, and the image
acquisition device is mounted on a lifting mechanism so
astobe able to move up and down. The lifing mechanism
inside the robot in the related art usually includes a slide
rail structure, and the image acquisition device is mova-
ble in an up-and-down direction along the slide rail struc-
ture. Since the robot needs to move to different height
positions to work, the size of the slide rail structure in the
up-and-down direction is large, which makes the center
of gravity of the robot high, which will lead to poor move-
ment stability of the robot and the robot is prone to roll-
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over.
[0022] An objective of the present disclosure is to
provide a lifting mechanism and a robot to solve the
technical problems existing in the related art.

[0023] AsshowninFIG. 1to FIG. 6, in a first aspect of
the present disclosure, a lifting mechanism 100 is pro-
vided, including a fixed structure 1, a first lifting structure
2, a second lifting structure 3, a driving structure 4 and a
synchronizing assembly 5, the first lifting structure 2 is
connected to the fixed structure 1 movably in an up-and-
down direction so as to be able to extend upward out of
the fixed structure 1, the second lifting structure 3 is
configured to be capable of moving up and down relative
to the first lifting structure 2, the driving structure 4 is
configured to drive the first lifting structure 2 to move up
and down relative to the fixed structure 1, the synchro-
nization assembly 5 includes a first synchronization
wheel 53 and a synchronization member 50, the first
synchronization wheel 53 is rotatably disposed at an
upper end of the first lifting structure 2, the synchroniza-
tion member 50 is wound around the first synchronization
wheel 53, the synchronization member 50 has a first
connecting portion 51 and a second connecting portion
52 which are located on two sides of the first synchroni-
zation wheel 53 respectively, the first connecting portion
51 is fixed to the fixed structure 1, and the second con-
necting portion 52 is fixed to the second lifting structure 3,
so that the synchronization member 50 is able to cause
the second lifting structure 3 to move up and down
relative to the first lifting structure 2 when the first lifting
structure 2 moves up and down relative to the fixed
structure 1.

[0024] In the above lifting mechanism 100, since the
synchronization member 50 is wound around the first
synchronization wheel 53, the synchronization member
50 has the first connecting portion 51 and the second
connecting portion 52, the first connecting portion 51 and
the second connecting portion 52 are respectively lo-
cated on two sides of the first synchronization wheel
53, the first connecting portion 51 is fixed on the fixed
structure 1, and the second connecting portion 52 is fixed
on the second lifting structure 3, the first lifting structure 2
and the second lifting structure 3 can be interlocked with
each other when moving up and down, and the first lifting
structure 2 and the second lifting structure 3 have the
same moving direction, that is, when the first lifting struc-
ture 2 moves upward relative to the fixed structure 1, the
second lifting structure 3 can move upward relative to the
firstlifting structure 2, and when the first lifting structure 2
moves downward relative to the fixed structure 1, the
second lifting structure 3 can move downward relative to
the first lifting structure 2.

[0025] In some embodiments, as shown in FIG. 1 and
FIG. 2, when the first lifting structure 2 moves upward
relative to the fixed structure 1 under the driving action of
the driving structure 4, since the first connecting portion
51 is fixed on the fixed structure 1, the position between
the first connecting portion 51 and the fixed structure 1 is
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unchanged, the first synchronization wheel 53 at the
upper end of the first lifting structure 2 moves upward
with the first lifting structure 2, so that the synchronization
member 50 wound around the first synchronization wheel
53 slides relative to the first synchronization wheel 53, the
second connecting portion 52 of the synchronization
member 50 is fixed on the second lifting structure 3,
and the synchronization member 50 can provide the
second lifting structure 3 with a driving force to pull the
second lifting structure 3 to move upward relative to the
firstlifting structure 2, so that the second lifting structure 3
moves upward relative to the firstlifting structure 2. At this
time, the distance that the second lifting structure 3
moves upward relative to the fixed structure 1 is equal
to the sum of the distance that the first lifting structure 2
moves upward relative to the fixed structure 1 and the
distance that the second lifting structure 3 moves upward
relative to the first lifting structure 2.

[0026] When the first lifting structure 2 moves down-
ward relative to the fixed structure 1 under the driving
action of the driving structure 4, similarly, since the first
synchronization wheel 53 at the upper end of the first
lifting structure 2 moves downward with the first lifting
structure 2, the synchronization member 50 wound
around the first synchronization wheel 53 slides relative
to the first synchronization wheel 53, and the second
lifting structure 3 can move downward relative to the first
lifting structure 2 under its own gravity or the driving
action of the synchronization member 50.

[0027] It can be seen that the above lifting mechanism
100 can realize synchronous interlocking between the
first lifting structure 2 and the second lifting structure 3
through the synchronizing assembly 5, and the first lifting
structure 2 and the second lifting structure 3 have the
same moving direction. The above lifting mechanism 100
can realize that one driving structure 4 drives the first
lifting structure 2 to move up and down relative to the fixed
structure 1, and concurrently causes the second lifting
structure 3 to move up and down relative to the first lifting
structure 2, that is, by means of one driving structure 4,
the firstlifting structure 2 and the second lifting structure 3
can move upward or downward concurrently, thereby
simplifying the structure of the lifting mechanism 100
and saving costs. In addition, the interlocking of the first
lifting structure 2 and the second lifting structure 3 can
realize rapid movement of the second lifting structure 3in
the up-and-down direction, and the distance that the
second lifting structure 3 moves upward relative to the
fixed structure 1 is equal to the sum of the distance that
the first lifting structure 2 moves upward relative to the
fixed structure 1 and the distance that the second lifting
structure 3 moves upward relative to the first lifting struc-
ture 2. Therefore, compared with a solution of directly
driving the lifting structures to move, the second lifting
structure 3 of the present disclosure can move more
quickly in the up-and-down direction, and the lifting func-
tion can be realized quickly, thereby improving the lifting
efficiency.
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[0028] In addition, the above lifting mechanism 100
may have a stowed state and an extended state when
in use, in the stowed state, the first lifting structure 2
moves downward relative to the fixed structure 1, and the
second lifting structure 3 moves downward relative to the
firstlifting structure 2, which can reduce the overall height
of the lifting mechanism 100, thereby lowering the center
of gravity of the lifting mechanism 100 to improve the
stability of the lifting mechanism 100 and facilitate move-
ment. For example, when the above lifting mechanism
100 is applied to a movable device such as a robot or a
transport robot, in the moving process, the lifting me-
chanism 100 may be in the stowed state, so as to lower
the center of gravity of the overall structure, improve the
movement stability and safety of the overall structure,
and reduce the possibility of rollover due to an exces-
sively high center of gravity during the movement of the
structure.

[0029] The lifting mechanism 100 also has an ex-
tended state, in the extended state, the first lifting struc-
ture 2 moves upward relative to the fixed structure 1, and
the second lifting structure 3 moves upward relative to the
firstlifting structure 2, so that the second lifting structure 3
can move to the upper end of the lifting mechanism 100 to
meet the requirement of height. For example, the second
lifting structure 3 may be used as a transport platform or a
transfer platform, and the second lifting structure 3 can
move an object upward to a specified height by moving in
the up-and-down direction. Alternatively, the second lift-
ing structure 3 may also be used as a mounting platform
for a sensor or an image acquisition device, and the
second lifting structure 3 can change a detection or
acquisition range of the sensor or the image acquisition
device by moving in the up-and-down direction, so as to
meet the height requirement of the structure in different
application scenarios. The present disclosure does not
specifically limit the application scenarios of the above
lifting mechanism 100.

[0030] Through the above technical solution, the lifting
mechanism 100 may have a stowed state and an ex-
tended state when in use, and the lifting mechanism 100
may lower its overall center of gravity in the stowed state,
so as to improve the structural stability of the lifting
mechanism 100 and facilitate the movement of the lifting
mechanism 100. In the extended state, the lifting me-
chanism 100 can make the second lifting structure 3 have
a larger height, so as to meet the height requirements in
different application scenarios. In addition, the above
lifting mechanism 100 can realize the interlocking be-
tween the first lifting structure 2 and the second lifting
structure 3 through the synchronization assembly 5, so
that the first lifting structure 2 and the second lifting
structure 3 can move upward concurrently by means of
one driving structure 4, simplify the structure and save
costs, and the interlocking of the first lifting structure 2
and the second lifting structure 3 can realize rapid move-
ment of the second lifting structure 3 in the up-and-down
direction, improve the lifting efficiency of the second lifting
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structure 3, which is beneficial to apply to different appli-
cation scenarios.

[0031] As an exemplary application scenario, the
above lifting mechanism 100 may be applied to a robot,
and the second lifting structure 3 may be fixed with the
image acquisition device of the robot. In the moving
process of the robot, the first lifting structure 2 and the
second lifting structure 3 of the lifting mechanism 100
may both move downward, so that the lifting mechanism
100 is in the stowed state, thereby lowering the overall
center of gravity of the robot and improving the stability
and safety of the robot in the moving process. When the
robot acquires images of an external structure (such as a
chassis, a locker or a container, etc.), the first lifting
structure 2 and the second lifting structure 3 of the lifting
mechanism 100 may move upward respectively, so that
the image acquisition device on the second lifting struc-
ture 3 can have a suitable image acquisition height to
realize animage acquisition function. Since the first lifting
structure 2 and the second lifting structure 3 are inter-
locked through the synchronizing assembly 5, it can be
realized that the first lifting structure 2 and the second
lifting structure 3 move upward concurrently through one
driving, which can simplify the structure inside the robot
and save costs, reduce the weight of the robot, and
improve the battery life of the robot. In addition, the
interlocking of the first lifting structure 2 and the second
lifting structure 3 can realize the rapid movement of the
second lifting structure 3 in the up-and-down direction,
which can improve the moving efficiency of the image
acquisition device in the up-and-down direction, realize
rapid stowing and extension, and can realize reaching a
specified height rapidly to perform rapid acquisition,
thereby improving the image acquisition efficiency.
[0032] The above synchronization member 50 may be
a structure such as a synchronization belt, a synchroni-
zation chain or a pull rope. As an exemplary implementa-
tion, the synchronization member 50 may be a pull rope,
one end of the pull rope may be fixed on the fixed
structure 1, and the other end may be fixed on the second
lifting structure 3, the pull rope is wound around the first
synchronization wheel 53, and the driving structure 4
may be a linear driving structure such as a linear motor,
a screw nut structure, a rack and pinion structure, or a
telescopic rod, the driving structure 4 may directly or
indirectly drive the first lifting structure 2 to move in the
up-and-down direction, and in the process of the first
lifting structure 2 moving upward relative to the fixed
structure 1, the pull rope is in a tensioned state, one
end of the pull rope is fixed on the fixed structure 1,
and the other end can pull the second lifting structure 3
tomove upward relative to the firstlifting structure 2. in the
process of the first lifting structure 2 moving downward
relative to the fixed structure 1, the pull rope loses the
pulling force on the second lifting structure 3, and the
second lifting structure 3 moves downward relative to the
first lifting structure 2 under the action of its own gravity.
[0033] Asanother exemplary implementation, the syn-
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chronization member 50 may be a structure such as a
synchronization belt or a synchronization chain.

[0034] Insome embodiments, the synchronization as-
sembly 5 may further include a second synchronization
wheel 54, the second synchronization wheel 54 is rota-
tably disposed at the lower end of the first lifting structure
2, the synchronization member 50 is formed in a ring
shape and wound around the second synchronization
wheel 54, the driving structure 4 is fixed on the first lifting
structure 2, and the driving structure 4 is connected to the
first synchronization wheel 53 or the second synchroni-
zation wheel 54 and configured to drive the first synchro-
nization wheel 53 or the second synchronization wheel
54 to rotate.

[0035] Inthe above embodiments, the synchronization
member 50 is formed in a ring shape and wound around
the first synchronization wheel 53 and the second syn-
chronization wheel 54 concurrently. As shown in FIG. 1
and FIG. 2, when the firstlifting structure 2 moves upward
relative to the fixed structure 1 under the driving action of
the driving structure 4, the synchronization member 50
located between the upper side of the second lifting
structure 3 and the first connecting portion 51 is in a
tensioned state, and the synchronization member 50
can provide the second lifting structure 3 with a pulling
force to pull the second lifting structure 3 to move upward,
so that the second lifting structure 3 moves upward
relative to the first lifting structure 2. When the first lifting
structure 2 moves downward relative to the fixed struc-
ture 1 under the driving action of the driving structure 4,
the synchronization member 50 located between the
lower side of the second lifting structure 3 and the first
connecting portion 51 is in a tensioned state, and the
synchronization member 50 can provide the second lift-
ing structure 3 with a pulling force to pull the second lifting
structure 3 to move downward, so that the second lifting
structure 3 moves downward relative to the first lifting
structure 2. It can be seen that whether the first lifting
structure 2 moves upwards or downwards, the synchro-
nization member 50 can exert a pulling force on the
second lifting structure 3 to ensure that the second lifting
structure 3 can move relative to the first lifting structure 2,
so that the second lifting structure 3 has good movement
stability and safety. In addition, the synchronization mem-
ber 50 is formed in a ring shape and wound around the
first synchronization wheel 53 and the second synchro-
nization wheel 54 concurrently, so that the transmission
relationship among the synchronization member 50, the
first synchronization wheel 53 and the second synchro-
nization wheel 54 can have better stability, and the pro-
blem of disengagement is not prone to occur.

[0036] AsshowninFIG.1andFIG.2,insome embodi-
ments, the distance between the first connecting portion
51 and the first synchronization wheel 53 may be the
same as the distance between the second connecting
portion 52 and the second synchronization wheel 54, that
is, the lengths of two parts of the ring-shaped synchro-
nization belt located between the first connecting portion
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51 and the second connecting portion 52 are the same.
The distances that the synchronization member 50 car-
ries the second lifting structure 3 to move upward or
downward can be equal, which is convenient for planning
the interlocking relationship between the first lifting struc-
ture 2 and the second lifting structure 3.

[0037] Insomeembodiments, the firstlifting structure 2
may have a maximum extended position and a maximum
retracted position, at the maximum extended position,
the first connecting portion 51 is close to the second
synchronization wheel 54, and the second connecting
portion 52 is close to the first synchronization wheel 53,
and at the maximum retracted position, the first connect-
ing portion 51 is close to the first synchronization wheel
53, and the second connecting portion 52 is close to the
second synchronization wheel 54. Here, the maximum
retracted position of the first lifting structure 2 refers to a
position where the first lifting structure 2 is located when
the lower end of the first lifting structure 2 moves down-
ward to the lowest point of a preset moving range of the
first lifting structure 2, and the maximum extended posi-
tion of the first lifting structure 2 refers to a position where
the first lifting structure 2 is located when the upper end of
the first lifting structure 2 moves upward to the highest
point of the preset moving range of the first lifting struc-
ture 2.

[0038] In the case that the lifting mechanism 100 is in
the stowed state, as shown in FIG. 1, the first lifting
structure 2 moves to the maximum retracted position
relative to the fixed structure 1, the first connecting por-
tion 51 is close to the second synchronization wheel 54,
and the second connecting portion 52 is close to the first
synchronization wheel 53, at this time, the second lifting
structure 3 is also in the maximum retracted position
relative to the first lifting structure 2, and both the first
lifting structure 2 and the second lifting structure 3 are in
the maximum retracted position, so that the center of
gravity of the lifting mechanism 100 can be lowered to the
greatest extent, and the stability can be improved. Simi-
larly, in the case that the lifting mechanism 100 is in the
extended state, as shown in FIG. 2, the first lifting struc-
ture 2 moves to the maximum extended position relative
to the fixed structure 1, the first connecting portion 51 is
close to the first synchronization wheel 53, and the sec-
ond connecting portion 52 is close to the second syn-
chronization wheel 54, the second lifting structure 3 is
also in the maximum extended position relative to the first
lifting structure 2, and both the first lifting structure 2 and
the second lifting structure 3 are in the maximum ex-
tended position, so that the second lifting structure 3 can
have the largest height to realize the lifting function. It can
be seen that the lifting mechanism 100 in the above
embodiments can make full use of the sizes of the first
lifting structure 2 and the second lifting structure 3 to the
greatest extent, so that the second lifting structure 3 can
have a large stroke in the up-and-down direction.
[0039] In the above embodiments, as an exemplary
implementation, the synchronization member 50 may be
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a synchronization belt, the first synchronization wheel 53
is a first synchronization pulley, and the second synchro-
nization wheel 54 is a second synchronization pulley. The
synchronization belt, the first synchronization pulley and
the second synchronization pulley may be driven by
friction therebetween, and the synchronization belt is
light in weight and stable in structure, and no abnormal
noise will occur during operation, so that the lifting me-
chanism 100 has advantages of stable structure and
function, small overall weight and low operation noise.
[0040] As another exemplary implementation, the syn-
chronization member 50 may also be a synchronization
chain, the first synchronization wheel 53 is a first syn-
chronization sprocket, and the second synchronization
wheel 54 is a second synchronization sprocket. The
synchronization chain, the first synchronization sprocket
and the second synchronization sprocket may be driven
by engagement therebetween, which has high transmis-
sion stability and strong load-bearing capacity, and can
cause the first lifting structure 2 and the second lifting
structure 3 with relatively large masses to move.
[0041] In an embodiment where the synchronization
member 50 is annular, since the synchronization member
50 is wound around the first synchronization wheel 53
and the second synchronization wheel 54 concurrently,
the synchronization member 50 can always be in a ten-
sioned state, that is, the synchronization member 50 can
rotate under the driving of the first synchronization wheel
53 or the second synchronization wheel 54. In the em-
bodiment, in some embodiments, the driving structure 4
may be a rotational driving structure 4, and the rotational
driving structure 4 can drive the first synchronization
wheel 53 or the second synchronization wheel 54 to
rotate. When the driving structure 4 drives the first syn-
chronization wheel 53 or the second synchronization
wheel 54 to rotate, the first synchronization wheel 53
or the second synchronization wheel 54 that rotates can
provide the synchronization member 50 with a driving
force for rotation, since the first connecting portion 51 of
the synchronization member 50 is fixed on the fixed
structure 1, and the second connecting portion 52 is fixed
on the second lifting structure 3, the tension on the
synchronization member 50 can be transmitted to the
first lifting structure 2, thereby driving the first lifting
structure 2 to move in the up-and-down direction.
[0042] As an exemplary implementation, the driving
structure 4 can drive the second synchronization wheel
54 to rotate, taking driving the first lifting structure 2 to
move upward as an example, as showninFIG. 1and FIG.
2, in some embodiments, the synchronization member
50 is formed in a ring shape and wound around the
second synchronization wheel 54 and the first synchro-
nization wheel 53, since the first connecting portion 51 of
the synchronization member 50 is fixed on the fixed
structure 1, the second connecting portion 52 is fixed
on the second lifting structure 3, and the second syn-
chronization wheel 54 is located at the lower end of the
first lifting structure 2 and connected to the first lifting
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structure 2, the second synchronization wheel 54 and the
first lifting structure 2 can only move in the up-and-down
direction. When the driving structure 4 drives the second
synchronization wheel 54 to rotate, the rotational torque
of the second synchronization wheel 54 is transmitted to
the synchronization member 50 in contact with it, and the
synchronization member 50 generates a tension force
after being forced, since the first lifting structure 2 and the
synchronizing assembly only have torques for moving up
and down, the tension force from the synchronization
member 50 acts on the second synchronization wheel 54
and the first lifting structure 2, and the second synchro-
nization wheel 54 and the first lifting structure 2 can only
move upward, thereby driving the first lifting structure to
move upward. In the process of the first lifting structure 2
moving upward, the first connecting portion 51 of the
synchronization member 50 remains unchanged relative
to the fixed structure 1, and the synchronization member
50 rotates relative to the first synchronization wheel 53
and the second synchronization wheel 54, thereby caus-
ing the second lifting structure 3 to move upward relative
to the firstlifting structure 2. It can be seen that the driving
structure 4 in the above embodiment realizes the tech-
nical effect of driving the first lifting structure 2 to move
upward while causing the second lifting structure 3 to
move upward.

[0043] The above driving structure 4 may include a
motor 41, in an embodiment where the driving structure
4 is a motor 41, the driving structure 4 is configured to
drive the first synchronization wheel 53 or the second
synchronization wheel 54 to rotate, when the first syn-
chronization wheel 53 or the second synchronization
wheel 54 moves with the first lifting structure 2 in the
up-and-down direction, the driving structure 4 also
moves with the first lifting structure 2 in the up-and-down
direction. In order to facilitate arrangement of the driving
structure 4, as shown in FIG. 3, in some embodiments,
the lifting mechanism 100 may include a motor mounting
bracket 43, which may be fixedly connected to the first
lifting structure 2, and the motor 41 may be mounted on
the motor mounting bracket 43, so as to be able to move
with the first lifting structure 2 in the up-and-down direc-
tion, thereby ensuring that the motor 41 can always drive
the first synchronization wheel 53 or the second synchro-
nization wheel 54.

[0044] As an exemplary implementation, in some em-
bodiments, the driving structure 4 may include a motor
41, an output shaft of the motor 41 may be perpendicular
to the up-and-down direction, and the output shaft of the
motor 41 is connected to the first synchronization wheel
53 or the second synchronization wheel 54. In the em-
bodiment, the output shaft of the motor 41 is directly
connected to the first synchronization wheel 53 or the
second synchronization wheel 54, and the driving effi-
ciency is high.

[0045] As another exemplary implementation, the driv-
ing structure 4 may include a motor 41, afirstbevelgear, a
second bevel gear and a transmission shaft 42, an output
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shaft of the motor 41 extends in the up-and-down direc-
tion, a rotation axis of the first bevel gear extends in the
up-and-down direction, a rotation axis of the second
bevel gear is perpendicular to the rotation axis of the first
bevel gear, the output shaft of the motor 41 is connected
to the first bevel gear, the first bevel gear is engaged with
the second bevel gear, and the second bevel gear is
connected to the first synchronization wheel 53 or the
second synchronization wheel 54 by the transmission
shaft42. In the embodiment, the output shaft of the motor
41 extends in the up-and-down direction, which can
facilitate the arrangement of the motor 41 and reduce
the size of the lifing mechanism 100 in the left-right
direction, thereby facilitating the arrangement of the lift-
ing mechanism 100.

[0046] The first lifting structure 2 is connected to the
fixed structure 1 movably in the up-and-down direction so
asto be able to extend upward out of the fixed structure 1,
as showninFIG. 4 and FIG. 5, in some embodiments, the
fixed structure 1 may have a first chute portion 11 with an
opening facing the first lifting structure 2, a side of the first
lifting structure 2 close to the fixed structure 1 is formed
with a first slide rail portion 21 extending in the up-and-
down direction, the first slide rail portion 21 is in sliding fit
with the first chute portion 11, and the first connecting
portion 51 is located in the first chute portion 11 and fixed
to the first chute portion 11.

[0047] Inthe above embodiments, the first connecting
portion 51 is adhered to the first chute portion 11. As
shown in FIG. 5, the first connecting portion 51 of the
synchronization member 50 may be located in the first
chute, and the first connecting portion 51 may be adhered
toaninner wall of the first chute portion 11, so that the first
connecting portion 51 and the first chute portion 11 are
fixed.

[0048] In order to improve the stability of connection
between the first connecting portion 51 and the fixed
structure 1, as shown in FIG. 5, in some embodiments,
the lifting mechanism 100 may further include a first
pressing plate 61, at least a portion of the first pressing
plate 61 is located in the first chute portion 11 and con-
figured to press the first connecting portion 51 against an
inner wall of the first chute portion 11. The first pressing
plate 61 and the inner wall of the first chute portion 11 can
jointly hold the first connecting portion 51, and improve
the adhesion between the inner wall of the first chute
portion 11 and the first connecting portion 51. The friction
between the first pressing plate 61 and the first connect-
ing portion 51 can fix the first connecting portion 51, and
reduce the possibility of relative movement occurring
between the first connecting portion 51 and the fixed
structure 1 when the adhesion between the inner wall
of the first chute portion 11 and the first connecting portion
51 fails, thereby making the connection between the first
connecting portion 51 and the fixed structure 1 stable.
[0049] The above first pressing plate 61 can be fixed to
the fixed structure 1 by means of plugging, clamping or
bolting. As an exemplary implementation, the fixed struc-
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ture 1 may be formed with a plugging opening, the first
pressing plate 61 can enter the inside of the first chute
portion 11 through the plugging opening, the inside of the
first chute portion 11 may be formed with a limiting
groove, one end of the first pressing plate 61 is located
in the limiting groove, and the other end is clamped in the
plugging opening, so that the first pressing plate 61 can
be fixed with the fixed structure 1, and the first pressing
plate 61 and the inner wall of the first chute portion 11 can
stably hold the first connecting portion 51. As another
exemplary implementation, the first pressing plate 61
may be connected to the fixed structure 1 by bolts. In
some embodiments, bolts may pass through the first
pressing plate 61, the first connecting portion 51 and a
threaded hole on the bottom wall of the first chute portion
11in sequence, so as to fix the first pressing plate 61, the
firstconnecting portion 51 and the first chute portion 11 as
awhole. In this embodiment, the bolts can further ensure
the stable connection between the first connecting por-
tion 51 and the fixed structure 1, and improve the load-
bearing capacity of the lifting mechanism 100.

[0050] The second lifting structure 3 is configured to be
capable of moving up and down relative to the first lifting
structure 2, in some embodiments, the second lifting
structure 3 has a second chute portion 31 with an opening
facing the first lifting structure 2, a side of the first lifting
structure 2 close to the second lifting structure 3 is formed
with a second slide rail portion 22 extending in the up-
and-down direction, the second slide rail portion 22 is in
sliding fit with the second chute portion 31, and the
second connecting portion 52 is located inside the sec-
ond chute portion 31 and fixed to the second chute
portion 31.

[0051] In the above embodiments, in some embodi-
ments, the second connecting portion 52 may be ad-
hered to the second chute portion 31. As an exemplary
implementation, the second connecting portion 52 may
be adhered to an inner wall of the second chute portion
31.

[0052] In order to improve the stability of connection
between the second connecting portion 52 and the sec-
ond chute portion 31, in some embodiments, the lifting
mechanism 100 may further include a second pressing
plate 62, atleast a portion of the second pressing plate 62
is located inside the second chute portion 31 and con-
figured to press the second connecting portion 52 against
an inner wall of the second chute portion 31. The second
pressing plate 62 and the inner wall of the second chute
portion 31 can jointly hold the second connecting portion
52, and improve the adhesion between the inner wall of
the second chute portion 31 and the second connecting
portion 52. The friction between the second pressing
plate 62 and the second connecting portion 52 can fix
the second connecting portion 52, and reduce the pos-
sibility of relative movement occurring between the sec-
ond connecting portion 52 and the first lifting structure 2
when the adhesion between the inner wall of the second
chute portion 31 and the second connecting portion 52
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fails, thereby making the connection between the second
connecting portion 52 and the first lifting structure 2
stable. The above second pressing plate 62 may be fixed
to the first lifting structure 2 by means of plugging, clamp-
ing or bolting, and the present disclosure does not limit
the specific connection mode.

[0053] The lifting mechanism 100 may be provided
with a limiting structure 23, which is configured to limit
disengagement of the first slide rail portion from the first
chute portion, and to limit disengagement of the second
slide rail portion from the second chute portion, the limit-
ing structure 23 may be arranged on the first lifting
structure 2, or may be arranged on the second lifting
structure 3 and the fixed structure 1 respectively. As
shown in FIG. 3 and FIG. 4, in some embodiments, the
first lifting structure 2 may be provided with a limiting
structure 23, which protrudes outward from the first slide
rail portion 21 and the second slide rail portion 22, the
limiting structure 23 is arranged close to the lower end of
the first lifting structure 2, and the limiting structure 23 is
configured to block at the lower end of the first chute
portion 11 in the process of the first lifting structure 2
moving upward, and to block at the lower end of the
second chute portion 31 in the process of the first lifting
structure 2 moving downward.

[0054] Inthe above embodiments, as shownin FIG. 1,
the limiting structure 23 can block at the lower end of the
second chute portion 31 when the second lifting structure
3 moves downward to the maximum retracted position,
so as to prevent the second lifting structure 3 from con-
tinuing to move downward, since the second lifting struc-
ture 3 and the first lifting structure 2 have an interlocking
relationship through the synchronizing assembly, when
the second lifting structure 3 moves downward to the
maximum retracted position, the first lifting structure 2
also moves downward to the maximum retracted posi-
tion, while the limiting structure 23 can limit the downward
movement of the first lifting structure 2 and the second
lifting structure 3 concurrently, so as to ensure the sta-
bility of the lifting mechanism 100. As shown in FIG. 2, the
limiting structure 23 can block at the lower end of the first
chute portion 11 when the first lifting structure 2 moves
upward to the maximum extended position, so as to limit
the continuing upward movement of the first lifting struc-
ture 2, which ensuring the stability of the lifting mechan-
ism 100.

[0055] In the embodiment including the motor mount-
ing bracket 43, in some embodiments, the limiting struc-
ture 23 and the motor mounting bracket 43 are integrally
formed, as shown in FIG. 1 to FIG. 3, the top of the motor
mounting bracket43 can be used to block at the lower end
of the first chute portion 11 or the second chute portion 31
as the limiting structure 23, and the motor mounting
bracket 43 can be used to fix the motor 41 to improve
the integration of the lifting mechanism 100.

[0056] Inasecond aspectofsome embodiments ofthe
present disclosure, a robot is provided, including an
image acquisition device and the lifing mechanism
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100 described above, the image acquisition device being
mounted on the second lifting structure 3 of the lifting
mechanism 100.

[0057] Through the above technical solution, in the
moving process of the robot, the first lifting structure 2
and the second lifting structure 3 of the lifting mechanism
100 may both move downward, so that the lifting mechan-
ism 100 is in the stowed state, thereby lowering the
overall center of gravity of the robot and improving the
stability and safety of the robot in the moving process.
When the robot checks a target structure (such as a
chassis, a locker or a container, etc.), the first lifting
structure 2 and the second lifting structure 3 of the lifting
mechanism 100 may move upward respectively, so that
the image acquisition device on the second lifting struc-
ture 3 can have a suitable image acquisition height to
realize animage acquisition function. Since the first lifting
structure 2 and the second lifting structure 3 are inter-
locked through the synchronizing assembly 5, it can be
realized that the first lifting structure 2 and the second
lifting structure 3 can move upward concurrently by
means of one driving structure 4, which can simplify
the structure inside the robot and save costs, reduce
the weight of the robot, and improve the battery life of
the robot. In addition, the interlocking of the first lifting
structure 2 and the second lifting structure 3 can realize
the rapid movement of the second lifting structure 3 in the
up-and-down direction, which can improve the moving
efficiency of the image acquisition device in the up-and-
down direction, realize rapid stowing and extension, and
can realize rapid acquisition by reaching a specified
height rapidly, thereby improving the image acquisition
efficiency.

[0058] Through the above technical solution, the lifting
mechanism may have a stowed state and an extended
state when in use, and in the stowed state, the lifting
mechanism may lower the overall center of gravity, so as
to improve the structural stability of the lifting mechanism
and facilitate the movement of the lifting mechanism. In
the extended state, the lifting mechanism can make the
second lifting structure have a larger height, so as to meet
the height requirements of different application scenar-
ios. In addition, the above lifting mechanism realizes the
interlocking between the first lifting structure and the
second lifting structure through the synchronizing as-
sembly, so that the first lifting structure and the second
lifting structure can move upward concurrently by means
of one driving structure, simplify the structure and save
costs, and the interlocking of the first lifting structure and
the second lifting structure can realize the rapid move-
ment of the second lifting structure in the up-and-down
direction, improve the lifting efficiency of the second lifting
structure, and be beneficial to meet the requirements of
different application scenarios.

[0059] The preferred implementations of the present
disclosure are described above in detail with reference to
the drawings. However, the present disclosure is not
limited to the specific details in the above implementa-
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tions. Within the technical concept scope of the present
disclosure, various simple modifications can be made to
the technical solutions of the present disclosure, and
these simple modifications all belong to the protection
scope of the present disclosure.

[0060] In addition, it should be noted that the various
specific technical features described in the above spe-
cific implementations can be combined in any suitable
way without contradiction. In order to avoid unnecessary
repetition, the present disclosure will not further describe
various possible combinations.

[0061] Inaddition, various differentimplementations of
the present disclosure can also be arbitrarily combined
as long as they do not violate the idea of the present
disclosure, and they should also be regarded as the
content disclosed by the present disclosure.

Claims
1. Alifting mechanism, comprising:

a fixed structure;

a first lifting structure, connected to the fixed
structure movably in an up-and-down direction
so as to be able to extend upward out of the fixed
structure;

a second lifting structure, configured to be cap-
able of moving up and down relative to the first
lifting structure;

a driving structure, configured to drive the first
lifting structure to move up and down relative to
the fixed structure; and

a synchronization assembly, comprising a first
synchronization wheel and a synchronization
member, wherein the first synchronization
wheel is rotatably disposed at an upper end of
the first lifting structure, the synchronization
member is wound around the first synchroniza-
tion wheel, the synchronization member has a
first connecting portion and a second connect-
ing portion which are located on two sides of the
first synchronization wheel respectively, the first
connecting portion is fixed to the fixed structure,
and the second connecting portion is fixed to the
second lifting structure, so that the synchroniza-
tion member is able to cause the second lifting
structure to move up and down relative to the
firstlifting structure when the first lifting structure
moves up and down relative to the fixed struc-
ture.

2. Thelifting mechanism according to claim 1, wherein
the synchronization assembly further comprises a
second synchronization wheel, the second synchro-
nization wheel is rotatably disposed at a lower end of
the firstlifting structure, the synchronization member
is formed in a ring shape and wound around the
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second synchronization wheel, the driving structure
is fixed to the first lifting structure, and the driving
structure is connected to the first synchronization
wheel or the second synchronization wheel and
configured to drive the first synchronization wheel
or the second synchronization wheel to rotate.

The lifting mechanism according to claim 2, wherein
a distance between the first connecting portion and
the first synchronization wheel is the same as a
distance between the second connecting portion
and the second synchronization wheel.

The lifting mechanism according to any one of claims
2-3, wherein the first lifting structure has a maximum
extended position and a maximum retracted posi-
tion, at the maximum extended position, the first
connecting portion is close to the second synchro-
nization wheel and the second connecting portion is
close to the first synchronization wheel, and at the
maximum retracted position, the first connecting
portion is close to the first synchronization wheel
and the second connecting portion is close to the
second synchronization wheel.

The lifting mechanism according to any one of claims
2-4, wherein the driving structure comprises a motor,
and an output shaft of the motor is perpendicular to
the up-and-down direction, and the output shaft of
the motor is connected to the first synchronization
wheel or the second synchronization wheel; or,

the driving structure comprises a motor, a first bevel
gear, a second bevel gear and a transmission shaft,
an output shaft of the motor extends in the up-and-
down direction, a rotation axis of the first bevel gear
extends in the up-and-down direction, a rotation axis
of the second bevel gear is perpendicular to the
rotation axis of the first bevel gear, the output shaft
of the motor is connected to the first bevel gear, the
first bevel gear is engaged with the second bevel
gear, and the second bevel gear is connected to the
first synchronization wheel or the second synchro-
nization wheel by the transmission shaft.

The lifting mechanism according to any one of claims
2-5, wherein the synchronization member is a syn-
chronization belt, the first synchronization wheel is a
first synchronization pulley, and the second synchro-
nization wheel is a second synchronization pulley; or,
the synchronization member is a synchronization
chain, the first synchronization wheel is a first syn-
chronization sprocket, and the second synchroniza-
tion wheel is a second synchronization sprocket.

The lifting mechanism according to any one of claims
1-6, wherein the fixed structure has a first chute
portion with an opening facing the first lifting struc-
ture, a side of the first lifting structure close to the



10.

1.

19 EP 4 549 098 A1

fixed structure is formed with a first slide rail portion
extending in the up-and-down direction, the first slide
rail portion is in sliding fit with the first chute portion,
and the first connecting portion is located in the first
chute portion and fixed to the first chute portion;
the second lifting structure has a second chute por-
tion with an opening facing the first lifting structure, a
side of the first lifting structure close to the second
lifting structure is formed with a second slide rail
portion extending in the up-and-down direction,
the second slide rail portion is in sliding fit with the
second chute portion, and the second connecting
portion is located in the second chute portion and
fixed to the second chute portion.

The lifting mechanism according to claim 7, wherein
the first connecting portion is adhered to the first
chute portion, and the second connecting portion
is adhered to the second chute portion.

The lifting mechanism according to claim 8, wherein
the lifting mechanism further comprises a first press-
ing plate, at least a part of the first pressing plate is
located in the first chute portion and configured to
press the first connecting portion against an inner
wall of the first chute portion;

the lifting mechanism further comprises a second
pressing plate, at least a part of the second pressing
plate is located in the second chute portion and
configured to press the second connecting portion
against an inner wall of the second chute portion.

The lifting mechanism according to any one of claims
7-9, wherein the first lifting structure is provided with
a limiting structure, the limiting structure protrudes
outward from the first slide rail portion and the sec-
ond slide rail portion, the limiting structure is ar-
ranged close to a lower end of the first lifting struc-
ture, and the limiting structure is able to block at a
lower end of the first chute portion in a process of the
first lifting structure moving upward, and to block at a
lower end of the second chute portion in a process of
the first lifting structure moving downward.

A robot, comprising an image acquisition device and
the lifting mechanism according to any one of claims
1-10, the image acquisition device being mounted on
the second lifting structure of the lifting mechanism.
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